INTRODUCTION

25
The European anchovy, Engraulis encrasicolus (Linnaeus, 1758) is a small pelagic fish 26 found in a wide range of temperatures (2-30 °C) and salinities (5-41 psu) in the eastern Atlantic, 27 the Mediterranean Sea and the Black Sea (Whitehead, Nelson & Wongratana, 1988) . This species intermediate trophic level (Bakun, 2006) . As is known, small pelagic are characterized as 'wasp-34 waist', being considered as crucial components of pelagic ecosystems (Cury et al., 2000) . In 35 addition, anchovy as a pelagic species, it can achieve considerable biomass and undergoes crash-36 flush cycles (Uriarte, Prouzet & Villamor, 1996; Lavoué et al., 2007) . For these reasons, the 37 management of this precious resource is important. In fact, anchovies have been the subject of 38 many genetic studies aimed a better understanding of the stock genetic structure as identifying 39 stocks, discriminating among them, and determining the stock composition of mixed stocks are 40 integral elements of fishery management (Waldman, 1999) . Likewise, genetics and fishery 41 management can interact in several ways. When the genetic population structure of a species is 42 known, the distribution of subpopulations in mixed fisheries can be estimated (Utter, 1991) .
43
Previous published data using allozymes, mitochondrial DNA (mtDNA) RFLPs, control 44 region sequence, microsatellites and SNP marker (Bembo et al., 1996a; Bembo et al., 1996b; 45 Bembo et al., 1996c; Magoulas, Tsimenides & Zouros, 1996; Magoulas et al., 2006;  46 Kristoffersen & Magoulas, 2008; Tudela, Garcia-Marin & Pla, 1999; Sanz et al., 2008; 47 Zarraonaindia et al., 2009; Borrell et al., 2012; Vinas et al., 2013; Silva, Horne & Castilho, 2014) 48 suggest the presence of various genetically differentiated groups with spatial and ecological 49 components. In addition to this, Magoulas et al. (1996; 2006) by analyzing mitochondrial DNA 50 restriction fragment length polymorphism, reported a significant phylogeographic structure in reported in other region.
61
MATERIALS AND METHODS
62
Fish Sampling 63
Fish was carried out; using INRH RV "Amir Moulay Abdallah" during species spawning 64 period in 2012, from three Moroccan Atlantic locations, the fourth sample was collected from tests (1 000 simulations) (significant, P<0.05).
85
The phylogenetic relationships among mDNA cyto b haplotypes were evaluated by 86 neighbour-joining (NJ) analysis using MEGA 6.06 (Tamura et al., 2013) (Figure 2) . Also, the 87 relationship between haplotypes can be understood by Median joining haplotype networks To determine homogenous groups of populations, analysis of molecular variance "AMOVA" of 98 haplotypes was carried out in Arlequin 3.5.3.1 with 1 000 permutations to establish significance.
99
RESULTS
100
Among all the samples, the Clade A was dominant. Thus, 92% had a haplotype from Clade
101
A and 8% had a haplotype from Clade B (Figure 2 ). The frequency of Clade A was high (89%) in (Table 1) .
108
The polymorphisms investigation defined 118 distinct European anchovy mtDNA 109 haplotypes and 147 segregating sites (S), 59 of which were parsimoniously informative sites.
110
Higher levels of genetic variation were found for the haplotype diversity h = 0.9868 ± 0.0061, 111 but a concatenated mean nucleotide diversity for all samples was 0.008946 ± 0.004740 (Table 1) .
112
All locations had a close haplotype diversity, whereas for the nucleotide diversity the Moroccan populations, but less heterogeneity between Alboran population and Atlantic populations, especially between Moroccan Central Atlantic which showed a significant difference (Table 2) .
121
When using only Clade A haplotypes, the genetic structure stills significant between the (Table 3) .
132
DISCUSSION AND CONCLUSION
133
Historical phylogeography 134
The result of this study showed that the most dominant clade in Moroccan anchovy was 135 Clade A (about 90 %). The origin and expansion of this Clade was previously described by 136 several authors. Magoulas et al. (1996; 2006) , by using RFLPs in mtDNA reported two divergent 
157
In keeping with distribution of clades found by Magoulas et al. (1996; 2006) . In the present increases and becomes more significant, which allows us to reject this hypothesis.
181
Finally, the observed genetic structure might be the reason of the presence of cryptic species. Indeed, the geographical isolation, as shelters of the European anchovy during episodes of 183 glaciation, followed by a secondary contact may be at the origin of the formation of cryptic 184 species, that it is often difficult to distinguish from simple populations genetically structured. The lack of genetic structure at the Atlantic populations, seems to be related to the fact that 
